Abstract
(UsabHECW). UsabHeCW is a statistical functions proposed to calculate the total percentage of the courseware usability. UsabHeCW is a new approach in analyzing courseware usability problems and is expected to produce more reliable and presentable results. The presentation of result in the form of percentage is one of the distinctive results from this process. This will help courseware developers to shorten the process of analyzing usability problem.
Literature Review

Usability Evaluation of Courseware
Over the years, there is an increasing interest in the usability of applications based on emerging information technology [10] . Courseware usability is the extent to which a computer system enables learners, in an organizational context, to achieve specific learning goals effectively, efficiently and satisfactorily, due to the capability of the software to be attractive to the user, understood, learned and used under learning conditions [11] . Usability is a one of the main and core concepts that have emerged from the human-computer interaction (HCI) field. The widely used definition of usability is based on definition by International Organization for Standardization (ISO) "the extent to which the product can be used by specified users to achieve specified goals with effectiveness, efficiency, and satisfaction in a specified context of use" [5] . [12] had evaluated the courseware based on ease of use, screen design and navigation, information presentation and media integration. While [13] had conducted courseware evaluation based on five usability construct: effectiveness, learnability, ease of use, flexibility and attitude.
Heuristic Evaluation (HE)
Heuristic Evaluation (HE) is an inspection evaluation technique that is normally being used by an expert to find usability problem in any system [14, 15, 16] . HE is commonly used for formative evaluation where the product or system is still in the development process. HE is a light-weight process that can be cheap, fast, and easy to apply in an evaluation process. It can be used both in design and evaluation phases of development and can even be applied to paper-based designs before the first working prototype is created [16] . HE involves a small number of evaluators who have been assigned to inspect a system according to heuristics or guidelines that are relevant and focused on the interface of the system. In HE, 3-5 expert evaluators are necessary [1] . HE using non-experts is appropriate at times depending on the situation. Less-experienced people can perform the HE, but the results might not be the best [1] . HCI studies showed that using five evaluators may be enough to find most usability problems, adding more would reduce the benefit to the cost ratio, and suggested that three may be adequate [16] .
Heuristic Evaluation for Courseware (HECW)
Heuristic Evaluation of Courseware (HECW) is a set of heuristics used in the evaluation process specific for courseware [17] . There are four Heuristics in HECW which are Interface, Educational Element, Content and Additional Elements. The 4 Heuristics consist of overall 27 sub heuristics for the expert evaluators. Heuristic for Interface is consisting of 10 sub heuristics, Educational Elements is consisting of 6 sub heuristics, Content is consisting of 6 sub heuristics and Additional Element is consisting of 5 sub heuristics. The data collected from HECW is to be evaluated with a potential quantitative approach known as UsabHeCW. Table 1 shows the HECW. 
E5
Provide feedback about the knowledge being constructed.
E6
Offers the ability to select the level of difficulty in tutorials.
Content (C)
C1
Reliable and proven content with correct syllabus flow. C2 Clear structure of content. C3 Screen navigation is precise. C4 Supporting learning materials is relevant. C5 Content materials are engaging. C6 The content is chunk based on topic and subtopic.
Additional Element (S) S1
Adaptation of Moral Value.
S2
Suitable for all races. S3 Represent whole community.
S4
Stimulate critical thinking of students.
S5
Bring out learner understandings.
Usability of HECW (UsabHECW)
The data collected from HECW is analyzed by using a quantitative approach known as UsabHeCW which caters on the Interface, Content, Educational, and Additional Elements issues. UsabHeCW is a function which calculates the total percentage of the courseware usability. UsabHeCW is a new approach in analyzing courseware usability problems to produce more presentable results. UsabHeCW has been derived based on the USABAIPO-H function, which was developed by González to estimate the degree or level of usability of the website. The approach is one of the promising attempts to quantitatively analyze the results of a usability evaluation based on the HE method [18] . In UsabHeCW calculation, some modifications had been done in order to simplify the analysis process developed previously by González. Research in [18] was based on UsabAIPO project that initiated new experiment to obtain quantitative result after a heuristic evaluation process. Numbers of heuristics and subheuristics are important considerations in developing the functions and overall calculation. Usability level can be considered good when its value higher than 80% and 100%. It conveys the meaning that all subheursitics are satisfied or fulfilled [18] .
Multimedia Courseware
The courseware is a combination of still and moving pictures (video), audio, text and graphics with many interesting elements such as attractive, dynamic, interactive and effective [19] . The interactive nature of multimedia courseware is considered to be its most important learning feature and enables students to achieve topic goals and to receive meaningful intrinsic feedback [20] . The use of multimedia in teaching, which aims to enable students to grasp the knowledge more firmly, requires a well-designed multimedia courseware which blends text, images, simulations, video, audio and other multimedia material into a single, coherent environment [21] . [22] found out that by using multimedia courseware, there is more learner control, students are motivated and are engaged in learning. This is because they can construct their own individual paths through the courseware, control the pace at which they work and decide for themselves how much coaching or "scaffolding" they need [22] . Compared to the conventional way of learning, the courseware encourages the process of learning to be more goals oriented, more participatory, and flexible in time and space tailored to individual learning styles. This could promote learning to be more fun and friendly, without fear of inadequacies or failure while enabling learning through exploration, discovery, and experience [23] .
Methodology
Research Method
The courseware had been evaluated based on HECW which contains 4 main heuristics; Interface, Educational Elements, Content and Additional Elements. Heuristic for Interface is consisting of 10 sub heuristics, Educational Elements heuristic is consisting of 6 sub heuristics, Content heuristics is consisting of 6 sub heuristics and Additional Element heuristic is consisting of 5 sub heuristics. All of the heuristics are weighted based on sub heuristics. This process is adapted from [18] . Table 2 shows the heuristics, the number of subheuristics for each heuristic and its weighting used to calculate the total percentage of the courseware usability. In order to rate the severity of usability problems found in the courseware, heuristic evaluation rating scale as shown in Table 3 is used [24] . where I represents the Interface, E is for Educational, C for Content, and S for Additional Element. Based on the UsabAIPO, USABHECW(x) gives an estimation of the degree or level of usability. UsabHeCW is referred to as weighted mean and it is the value of overall usability of the courseware. Each variable I, E, C and S obtain their values from the following formula:
∑H is the summation of the severity scores for each heuristic category as follows: ∑H = ∑ (severity rating x number of severity found) P is the percentage for the current category, and ∑Ht represents the summation of the heuristic categories in the worst case (in the event that all severity ratings were 4). For example, if there are 3 severities found for severity rating 4, therefore ∑Ht = 4 * 3 Table 3 , function (1) and function (2) are derived from functions developed by González which is one of the promising attempts to quantitatively analyze the results of a usability evaluation based on the HE method [18] . In this research, function (2) has been modified in order to simplify the calculation.
Evaluation Process
There are five steps involved during the evaluation process. First, the experts were identified and invited by researcher to perform the HECW. The experts who had agreed to join the evaluation process were scheduled to perform the evaluation. Experts then performed the evaluation based on HECW with the explanation on how to conduct the process. Experts then had to identify usability problems and rate the problems based on severity scale. Once the evaluation had finished, the researcher collected the data and then performed the analysis. Figure 1 shows the flow of the evaluation process. There were 10 Mandarin instructors who were identified as experts involved in the evaluation. Among the experts, 5 of them had to evaluate content heuristic while another 5 experts had to evaluate educational heuristic. All of them had to evaluate the interface and additional elements heuristics. The experts had to navigate through all sections of the courseware, tested the sounds and most of all to understand how the courseware was structured. They had to find if there were any flaws of the courseware according to the Heuristic Evaluations for Courseware (HECW) provided. Experts' involvement in evaluation process shows a significant impact in identifying usability problems based on their knowledge and experience. Table 4 shows the profile of the experts and Table 5 shows the numbers of usability problems found by all the experts. 
Results And Discussion
Extracting Result Analysis
The first step in this usability analysis is to find the values for ∑H and ∑Ht. In order to find the values, severity rating 4 should be given high priority as they are considered as 'usability catastrophe' [24] . Based on Table 5 , calculation of ∑H and ∑Ht for I is as follows: The meaning of F(I)% is that from overall 37.04, the critical evaluation for Interface is 11.76 or 31.75%. The calculation for each E, C, and S are shown in Table 6 . 
Evaluation Result
UsabHeCW was used to calculate the overall critical usability problems found in the Mandarin courseware based on the 4 heuristics: Based on the analysis, the percentage values for each of the critical usability problems found for I, E, C and S were 31.75%, 16.02%, 16.65% and 44.44% respectively. The mean value for USABHECW(x) was 27.22% which represented the overall critical usability problems for the courseware.
Studied by [17] has mentioned that a good usability level is when the value is higher than 80%. Based on the mean value of the overall critical usability problems, the usability level of the Mandarin courseware is able to be determined [25] . It shows that the usability level of the courseware is 72.78%. This means that the courseware is still needed to be improved and corrected in certain categories.
The overall critical usability problems found is much easier to be viewed in visual format as shown in Figure 2 . Based on Figure 2 , the most critical usability problem comes from Additional Element which contributes 44.44% and is followed by Interface which contributes 31.75%. Another two heuristics which are Educational Element and Content contributes 16.02% and 16.65% critical usability values respectively. These two values which are under 20% are considered as non-critical [25] . From this analysis, it could be concluded that the Interface and the Additional Element of the courseware are the sections that are needed to be focused and improved as their critical usability values are greater than 20% [25] . 
Conclusion
The usability analysis which is based on quantitative approach has enabled the researcher to identify which sections of the courseware are critically to be corrected and improved. Based on this usability analysis, the critical usability for the Mandarin courseware in each category which are Interface, Educational Elements, Content and Additional Elements have been determined. It could be concluded that the Interface and the Additional Element are the sections that are needed to be improved as their critical usability values are greater than 20%. Based on the result, researcher should focus more on the improvements for both sections. The overall usability problem of the courseware is also been able to be determined from the analysis. The overall usability level of the courseware has indicated that the courseware is still needed to be improved and corrected in certain categories. The usability analysis which is based on UsabHeCW has proven to be a reliable technique in identifying usability problems for the courseware. The presentation of result in the form of percentage is a distinctive result from this analysis, while the process of analyzing usability problem could be done faster.
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